Inhibitory actions of adenosine on follicle-stimulating hormone-induced differentiation of cultured rat granulosa cells.
To determine the effects of adenosine on follicle-stimulating hormone (FSH)-induced differentiation, granulosa cells isolated from the ovaries of diethylstilbestrol-treated immature rats were cultured with increasing concentrations of the nucleoside and modulators of adenosine action. Although adenosine had no effect on basal granulosa cell function during 48 h of culture, concentrations of the nucleoside from 10 microM to 1 mM progressively inhibited FSH-induced responses, including progesterone production and expression of FSH and luteinizing hormone (LH) receptors. Adenosine had biphasic effects on FSH-stimulated cAMP accumulation, causing inhibition of cAMP production at 10 to 100 microM and stimulation at higher concentrations. The enhancement of cAMP production by 1 mM adenosine occurred during the first 24 h of culture, while both 100 microM and 1 mM adenosine reduced FSH-stimulated cAMP production from 24 to 48 h. The inhibitory effects of adenosine were prevented by adenosine deaminase and dipyridamole, an inhibitor of adenosine transport, and were antagonized by 1-methyl-3-isobutylxanthine. The inhibition of cAMP and progesterone production by adenosine was partially overcome when cells were washed and reincubated with forskolin, but not with FSH. Adenine, guanosine, and inosine at concentrations of 100 microM did not modify FSH-induced cAMP formation or LH receptor induction. These results indicate that adenosine exerts predominantly inhibitory actions on hormone-induced granulosa cell differentiation, as manifested by prominent reductions in steroidogenesis and gonadotropin receptor expression.